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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
compound exhibiting excellent function as an acid 
generating agent in a chemical amplification 
positive-type resist material and capable of providing 
resist images having high resolution and wide focal 
depth. 

SOLUTION: This compound is a sulfonium salt of the 
formula [R 1 is a monovalent group obtained by removing 
one H from anthracene, phenanthrene, phenothiazine or 
perylene; R 2 is a divalent aliphatic group which may 
contain a hetero atom; R 4 is an alkyl, an alkoxy, an 
alkenyl, etc.; OR 3 is an acid-labile group; (m) is an 
integer of 1-3, (n) is an integer of 0-3, and the 
relation (m)+(n)=3 is satisfied; (r) and (s) are each an 
integer of 0-5, and the relation (r)+(s)s5 is satisfied; 
Y* is a 2-20C alkyl or an arylsulfonic acid anion], e.g. 
p-toluenesulfonic acid 

(4-(9-anthranilmethoxy)phenyl)diphenylsulfonium. A 
compound of the formula can be used as an acid 
generating agent in a chemical amplification 



positive-type resist material. 
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^xju- 2 - (p - h;ux>x;i^-;i/) y*uny y 2 
-i so-7 p n^;ww-;p-2- (p-h;ux>x 

7 p p/i->9©i3 hx;u* : 
[0 0 8 2] ex (^>if >x;I/tJn-;w VT^f*$ 
>, fcfx (fy^P^\+->;i/X;i/*;-;U) ^7^^X 
ex (t e r t -y^XJl/jftxJW y777^X tf 

x (p- h;ux>x;i/#;x;u) y7v7^>> ex (n 

-y^)V7,)V^-)V) i?TV^?>. fcfX (t e r t - 
tt)VX)V^—M TO^X fcfX (iso-7> 
;iOUU*x;U) y7V^^X ex (s ec-^H 
)Vifr~)V) y7V7^>, tfX (n-7°Pt'J!/X^x 
;W y7v7^>, ex (iso-7°Pt^XWx 
;U) y777^>f (7)y777^>iif* ; y7xXjl, 

xx;u*>, >^># p^^'>;u^x;I/aK>^cd>?x;I/*; 

>K«# ; p - N;|/X>x;U*>ffi2, 6-yXhP^ 

>>Vk p- h;i/x>x;i/^>^2, 4-yxhp^> 
i>)v^(D-hu^>^)V7,)vt^-vmmw\ 1, 2, 

3-hUX (*9>7.)Vfc—)V**r*/) ^>if>, 1, 
2, 3- MJX (h>j7;^P^^>XWxM* 
S/) ^>if>, l, 2, 3-MJx (p-b;kr>x;U 
^>-tf>^oox;u*>S?xxT-;n?S» 

* ; 

[0 0 8 3] 7^JK5H — rJW-MJ7U~K 7$ 

;k ^ H-< hyi/-b, 5 -;)i#)i*>- 2, 
3 w ^ h - < ji^- h u 7 1/- 5-y 

;i/tf;i/*>-2, 3-v#;utf*W5 k — r jp— hs^ 
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• . [9800] 
fiXa»*5iI ^HK^KWBIT K &*1 [9 8 0 0] 

. Of 

CSC 0 8 8 - 0 I*Bfl£|/ . (gp 



a 1 <^k/vZ^ (irxiMffcxxiH -a) ^ 

6*ALfz (K-^KYK&KW) Y?{ K m*T&-¥Q) 
*fH »<*Mf*'<x>lH - a ^Y^rr^f^f-x 
xiH-d v T£x4Mf*1fxx£n4^<^1f^<x 

if*rifxx£<< (/irxx/K^vj/:- i j s i - d) ^ 

62: 



(17) 0-3 3 0 3 5 3 

31 32 
0C(CH 3 ) 3 



^P ^0 P 



0S0r(CF a ) 3 CP 8 



0C(CH 3 ): 



CH S 



0C(CH 3 ) : 



V 

(H 3 C) aC0-{~V S+ (H 3 C) ^("V I 1 -^ - ^- C (CH 3 ) : 

OC(CH 3 ) 3 



/OSO z CH 3 , 0S0 2 (CHz) ,CH, 

OS0 2 CH 3 <Qh- OSOe (CH t ) 3 CH 3 

OS0 2 CH 3 X OS0 2 (CH 2 ) 3 CH a 



/NO* ,NO a 
^>-CH 2 OSO z -h^~^CH 3 ^VcHzOSO* -^>-CH 3 



S N0 



z 



0 N* 0 0 N z 0 

/=\ II II II /=\ /-A il II II /— x 

0 0 0 0 



OC/ 4 "^"O - cHs CC/* " os ° 2CFi 

0. 0 



[0 0 8 7] MIC, (E) /£#<D^$ffi#J£LTte, 

mmw-^^m^ i o o ~ i o , ooo x-fr-jftj-pnz 



i& ft? m <n ^ y v - * 7}? • J v - o {o j n t- $> -o t & a 
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'13^3 fr = , ,u+ . .ui '5= ,u+ ,ui l 8 OS X±| 



■*¥ *««H 'ssH "If) [6 8 0 0] 



KoctI) ,"<a 8 H) 




,»(ho) ,«( L ,a> 

, U (H0) 



/»(H0) 





, U (H0) ."(ai 



, U (H0) 

, B («a>- 




, U (H0) 



ocH 

/ 



-0 



a) 



,«(0H) 



,«(H0) 



' u(H0) v^ (t,a) 




, U (H0) 



) t,a , w ( Bi a) "(sea) 
, Z H (OH) 




OH* (0*10 



[ e t * 



eseoes-oi ikmm 



(81) 



C H0 



C H3 



[8 8 0 0] 



35 

[0090] (e) f&tt<Dmwmmmiz&vz>m*$:fe 

»4&^*t, Mii^ (2 a) , (2 b) , (2 c) 

Xtt (2d) T*$tl*»3&tjff*U^. CtlbCD^^ 

(A) ^(DWt8^?PJ* 1 5 0-7 0 OgB (fifigB£* 
To EATIrI^o )\ #K 2 5 0-5 0 OgB, (B) 
£>7;U* U pJ»ttl!tJ!lft 7 0 - 9 0 gR, ($1:7 5-8 5 

^SScSggSr^Tf £ (E) J«»(0«*#J»ffl*5-4 0 

SB, ^10-2 5«e£T*££a*«ff*i/K, 

[0 0 9 1 ] (C) ^»<hLTC0±fB-«5C (1) COX 
;i/5t;-^A*0@B^fi«, 0. #(C0. 5 

-8«in^wsb<, o. lmzmizte^tn 
3tRp<z)»*^**^tt<, 

mtitf'i£z>m&w&z>o £tc, !6jwc«fco±iaa (i) 

<0*;U*-i>A£«ftfc: (D) J«#£l,T*S<0«38&5« 
*IB^-r«)«^tt, (D) A#0tt%£ffl®E£«O. 
1 — 1 5 SB, 0. 5-8«©«!Hi:-r«Ci3&t*gF3« 

[0 0 9 2] ±m\/i?7,btm\Z\^ PEDft^ttCOfc 

z>rz*b<D mt&Mntz a <om tm & mmr %> c t & 

%>o C^T, i^^RffttUTIt 4- 
tHD + x7i-;i/»S, 3 -h FP + y7iz;H 
R, 2-hHn^>7i-;H», 3- (4-tHP* 

~;U) 7°Dt: 0 ^>K, 2, 5-ytFD + y7x^S 
m, 3, 4-ytHD + 5/7x-;H«, l,'2-7x 
-1/>^S, 1, 3 -7x-l/>^Si> 1, 4-7 
iil/>i6tl, 1, 2 -7xi U^^vrWR, 

1, 4-7xZl/>y7'DA'>i, 4, 4- 

(4~tFD + y7iZiH m 4-tert-^ 

h*S/7i-;Hf||, 4- (4-tHD + ->7x-JW 
BS^> 3, 4-yhHD + y7>fi«, 4- tPD* 
vv>^;UR^j&*&tf £;ft5 0 HWttK 
fiW**;i/#>»««W*©E^*tt, 0. 1- 1 5 88, 

ttti-i omttmtam^u^o . 

[0 0 9 3] LTtt, ff£l«, *2 

s>si* ifi^S7 5>«a, *»tf*->*£*-ra*SHfc 



(19) «fi¥10- 3 3 0 3 5 3 

[0094] jy^wicwu miWL<Dmmm7$>m±L 

T, 7>t-7, / 7-^75 >, X?JU7 5>, n-7° 
ahf;U7^>, i so~7 , Dt:>73>, n--f?-)V7 
5 >, i so-7^7^X sec-y»7^X 
ter t-^f-Jl/7$X ^>Wl/7>>, tert- 

7^;i^7^>> vi7P^>^;u7^ >> ^\+5>;u75 

X y^7P^yJl/7 3>, ^7*^1/7 ^ >> rt^JU 
7(9 7^ >> y ~;U7^ >, t^>;I"7^ >, Kt^I^^ 
>, ^)VT^>, ^J-Vy^T^y. Xfl/>y75 

«i73>i<i:LT, v^^;U7^>> xXf^7 
5 >> y-n-7*Dk!7aX y-i so-7'ot^ 
73>, ^- n -7^;U7^ >, y-i so-7^7 

y-sec-7^7^>, *J*1>7)V7 
^vi7D^>5 : -;i/7^ >> y^^>Jy7^ >, vv^o 
y \+>-;i/7^>, x^\7°5 L ;i/7^ >, y^^jk7^ 
>, yy-jj/73X >^>;U7==>, Hry^7 3 
20 >, S^fe^TS >, N, N-^;*3SlU;*^l/>>?7^ 
N, N-y/fjl/Xfl/>y73X N, N-v* 

[o o 9 5] msmmmmT^ymtLx. mj*^ 

;U7^>, h ! JX^7^>, h D - n - 7"nt:;l/7^ 
>, hU~i so-7°Pt 0 ^73>, hU-n-^P 
7^>, h'J-i so-7^73X hU-sec- 
7^73 >, hU^>f;i/7a>, h>Jy^P^>f 

;i/7^>, hU^\+->;P7^>, hUs^u^*><>/U7 

hUA^f^^X h'Jt^^l/73>, hU 
50 y-;U7^>, h UTy^75 >, h'JHfy^73 

>, h Uir^-;i/7a >, N, N, N' , N ' -7"h^y^ 
5 L ;l/^^U>> ? 7^ >> N, N, N ' , N ' 
^;i/X^U>> ? 7^ >> N, N, N ' , N ' -J-hv* 

[0 0 9 6] ifc, mtit7*>mLLT\t* 

j-)i^)iT^y, ^^-)V^)Vy"u\i)V7^y, ^> 

yjlT^y, 7x^fJ|/73>, ^>yJk>^^73 

[0 0 9 7] y?#i£7 ^ >iRtf«$S7 ^ 

^JVY-iJ N-X^7X»JX N-ypt*;P7- 
U>, N, N-^^5 L ;i/7z:U >> 2-y<5 : -;U7-U 
>, 3 T ^f;l/7XiJX 4-r^JP7-'J>v XW 
7xU>,' 7°Dh 0 ;U7x:)J>, h U /?JU7- , J >, 2 
hD7~ U >, 3 -XHP7XU >, 4 - X h D 7 
XUX 2, 4-yxhD7x'J>, 2, 6-yXhP 
7X'J>, 3, 5-yXhD7X'Jy, N, N-fy^ 
i^Myyl) , y7ix^ (p-K>j;y) 7^>, 
^^l/y7xXjP7^X h'J7x-^7S> l 7x- 
50 l/yy73X ^7?;i/7^>, >?73yt7^I/X 
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feaWySfSfGOUiu £6 I ~^ 9 Z»teMH *^13g 
T 21 # * * 9 a. j V 7 2 c y x -i h$ ^ _ > c Q £ 

HIT ^U^Ms^lfr^.qnji 3 ,£8KiMrQ: 
c-& k <^-ca k <lk'-£x & - o t '6 '<^irv:'ir 

n*vc-u 'Mxn^mmmmn [s o i o] 

■m 

*WS^a^ift^q>j££*5*{iJ*2jfeMH y^AcoUb 
4 ; x<^r.v„q l <f.^* l < 5Z-K'-/4 ; XfH *< 

»**H '»f#^*^*^S|T [2010] 

-n *n *ir-/^x<^ fiv^ '< sz-ir-z^xf, 

N ^ SZT1f* 'fai7|>i§S| } | [I 0 T 0] 
H5Z<^cxA> (iriK-*n>| 3- Z) -n \M 

s.Mr££ (ir^i/s+a*! q-z) -m ^r-/^ 
-i 'ir— avch-e ^f-/<< n G-zya- s 

-^-<Ua^-2 'I-//-fin^-£ 'if— 

(1f-£x<^a.S q- z) -I '<^f, a „q (1f-£X<- 
*a*M-z) -i > ir-/4 ; x< s < riv.q '<<<£v 
3 [1f-£X «-*HK-*n,^-Z) — Z ] — T '< 
fzCwA (1f^x<<*a>| q- z) — T K <^U7\ (1f 
-£x<~*n*i 3- Z) -z ^fi^ifi df-£x<< + a 
^-z) , if-/-f/:-T-/sz-i' i if-/ 

/ £x„<- / & j — ,z 'z 5Z-ir-/'.v/a^A>fi 
M l <5Zir-/^xir^x^-N 'm i <s,/if-/ 

^X/<ir^X-N & Z1f— /4;xfH 

m—sg^m—a <>- e *ir-4=^< fi 'z 

'1f— /v^/?/tZ X^fuq^ + nH^-Z v £)"* 
898088-0 T7kBi#t 



in?»^l>*5S*-MJ:3Sif-sMrv: [0 0 t 0] 

Z^-l* v $<^1f#-Z-<^„q/S,/-e l < 
<Sfi /<x4Zirxxz Xx^yr 

*#^>*SI^.*4-***<'*iftir<j: [6 6 0 0] 

'^tr^K^/Z./? > *>tf^<xz^? 
«fia«-/i£Z ^S?|g<x^z '^S?|«<r«av|<4: 

m<(i-6-*s* '**a<n/»-f* '*weis<fi/«- 

0^ ^r.^^+M^ ^^n^^+M^ x^ri^<v 

v < ^ n ^ irx x £ _ z _ yr - e 1 < s< n ^ irx x 
c x^r.^r^xrH K <^n^i^^rH '«jn 

<s fi q-ir^ ;< ^ f, ^^j^ a/: ^ r, .q^ir-^x 

*MI< ^ f. 5 > v ^gl< fi/^5> [8 6 0 0] 

: (^<H fioq 

0/ <Sfia^jiYW) Mmm<^dap\ * (^<r.a„q- 

x _^yr-z *<na3jiif») tmm<ua^ 

Z^A> > '1f-/vZ^.?lYf^) *^^Hf-/vZ-£ ' (& 

9 'z 'ir— nTKM-t^r:—^ 'z x ir— a^ir-^yr- 
i l ir-a.q-HZ '<ir-a^,»¥fid) #^§Sir-api 
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4#BB¥ 10-330353 
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[0 10 4] 

[0 10 5] £/$ffJ 1 a 

y-b)]sX.>Z)],ft>m (4- (9 -7> h"7~)lyt h 

9 -i7DP^f^7> h5-fe>4 5. 3g (0. 20m 
ol) , 4-i7PD7xy-;i/2 5. 7g (0. 20m 
ol) , DM F 2 0 0 g^Ego□7^xn^c:tt)A^T^§ 
S**U , )A4 1. 5g (0. 3 Omo 1 ) ft 

an^x, 8 0 < cT4R#^sjs^-ttfe o 

*»U * 3 0 0 g iB»x 3 0 0 g SJDit»* 
U WtttH*7jc2 0 0 g^J;t)3«&^2lK7Kj5febT^e» 

7A^O7h^77>fH:d;0«SlT4- (9-7> 
h^-jl/^ h + v) j?DD^>f>4. 13g (0. 1 
7mo. 1) ^tlt*Ivn^A4. lg 

(0. 17mol),THF40 g ft/B</>TfitteK:T^ 
Ux^-;U§£3gftPSJLfc a 

[0 10 6] y7x-J^M+yHl3. 8g 

(0. 0 6 8 mo 1 . ) ftTHF 5 2 gfcSAPSli;, >K 
7j<?StcT^a]Ufeo ntHz h Ux^;uy ^ >6 . 88g 

(0. 0 6 8mo l) ^J)DA, h U / ^x'J^DU 
HI 8. 4g (0. 17mol. ) ft 1 Otftjffix./S:^ 

0°CchUTJS^C7)?«^fT^feo ^CDSffitC, JfeSfW 
ilfc^U-t-MI?: 1 Ota^W^cn./ 

[0 10 7] R*6*fc2 0%tfiffc7>^tf A**«3 

o o gsDp^TK*©ffjtt»«ftff ^>fc«, mmm\z 

77dpt^;ua5 o o gftJbnAfeo WtttJlftzk2 oo g ^ 
ffl^T2|5|*«cbfc«, »MtftM£E«£LTtt«(ttft« 

5, 'K* 14. 4g (0. 0 2 9mo 1 ) , 1R^4 2 

%, mm9 9%<&mt (4- (9-7>h^:x;M 

ciotfrfb (4- (9-7>>^xjm 71^ 

;U) y7xZ^Mz^A14. 4g (0. 0 2 9m 
o 1 ) ft**y-;n 5 0 gtc»tf U »Bft«5. 6 g 
(0. 02 1mol. ) , p-NH>XW>83. 
6g (0. 0 2 2mol. ) . ftjbOAT 5 Or^iJPfiL 

fee 

[0 10 8] 8fci8ftffiBL»aftttEE»*L 
fcc #«S>hfc^S^^pp*;UAi o o gftjpx.T7j<i 
0 0gT*8fcLfc», SOf*«Jift*£EB5Sb, MS9 



40 



7X(Dp-h^X>7J^>» (4- (9 -7> h7- 
JMh*v0 7xXJH y7x-Jl/XW-^A^« 
8. 2g (0. 019 mol) , JR$ 2 8 % (~ KB) 

[0 10 9] £gcjjgj 1 b 

p- h;i/X>*;i/fr>« (4- (9-7>h7~;Mh 

p- h;UX>*;U*>& (4-t~/hty7izJW 
x7x-JUMz<5A2 0. 3g (0. 0 4mo 

w l) , p- h;i/x>;ui/tf?>®— #?o#io. 7 6 g 

(0. 0 0 4mol) S^^/-;H 50glCiS»U 
5 0#ffl^8£$-tfjto R««ft»«V«, i§^ftMm?§g*b 
fco Hbn^M^yX^x-fJI/3 0 gT4|U»t^ 
U ^r/MJ3Effl^bfc<h^^p- Ml/X>7JI/*>g? 

(4- t FP + y7xXjl/) y7x-Jl/XJ^-^7A^ 
©S14cDS)^)if^XiKW*^:LTf#6nfc 0 JRS 1 7 . 
2 g (0. 0 3 8 mo 1 ) , iR^ 9 5. 6 %T*$>-ifz<> 

[0 110] nztlfzv- HUX>*;U*>ffi (4~k 
HD + y7xXJl/) ^xXJUTJU^-^ACD^t, 9. 
20 Olg (0. 02mol) 9-^DP^^J|/7>h 
^*fe>4. 53g (0. 0 2mol) , DMF2 2gft 

15g (0. 03mol) ftjtax.T, 8 0 TCT 2 B#|H]K 

jsstirfc. K**ft*a*Tj9[»u, jc«^ft»iiabfc 

2 0 5 gfcjgflpU 7K1 5 0 gtCctO 2K*jjfeUT^6 
Btfi6KSfiiLTilll««iS#fc. 

[0 111] ^n?;yiJ*yM7A^D7h^77< 
~tc£DML^cf£> S>x3\ll/X-^;WCi;DISafbS 

50 i*\ p- wi,x >® (4- (9-7>h^x;i/ 

7i-W y7xxMi^x»JA10. 2 
g ( 0 . 0 1 6 m o 1 ) ft iR*« 7 6. 2 % (~ 

SB) Vfr-Dtz* mZtlfzv- b)UX->7s)l*>m (4 
- (9 -7> h^x;U^ h + S/) 7X-JH y7x-^ 

x;i/7^n^AcoMSim*Rix^^ h;u (nmr) , ^ 
h;u ( i r) , Ttm^mmRumnm^^ b 

)l (uv.) o«*SKTi:*t, : . . 

[0112] 

1H-NMR: (CDC 1 3 , a, ppm) 
40 (a) 2. 2.0. -filit 3 H ; 

(b) 5. 9 4 -firg . 2H ; 

(c) 7. 0 2 XfiJi 2 H- ; • : 

(d) 7. 2 9. 2H ; . . 

(e) 7. 35-7. 74 ^filg 1 4 H ; 

(f) 7. 80-7. 88 - 4 H ; 

(g) 8. 0 0 ziaiB 2 H ; 

(h) 8. 14 2H ; 
( i ) 8 . 5 0 -filg 1 H ; 

[0113] IR: (cm- 1) 3 0 8 4; 3 0 5 6, 
50 2918, 2918, 162 3, 1587, 1525, 
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s*ifx^<z-6) =^F) gB<^if*<xirq -a 

1H$W¥ [ i z 1 0] 

8 6$^ W7^rw^ Mr-x^^^^-^^p 0A 
-6) - fr) »<^ir*<xiH -a ^-z^cjl^ 



xZ ggg^T) Tj g (ifxxZTT* 

HlW¥ [Z T I 0] 

lfx£M<z-6) -8) 3g<^if*<xiH -a ^ 



"eMW¥ [9 t t 0] 

0 ' 9 : H T • C Z : D »Jft# 

: Z ' 9 : H t> ' 8 Z : D 1}^^ 

■ ZS9QSPHSPD (%) : D^t^ 



TMW¥ [0 2io] 

T ) -f7) ft Mfxx_: K>irx^4 < 

z-6) - 17) ^<iMf^<xiH - a i c /:? ^ C y 

Q^a)H ^^if^irxx^ ^gr-jB i fi#p °, 
2^G3V4"^r^ (/jrxx 

^fr^4<z-6) =T) »<*ir_-<xiH -a 

"9MW¥ [6 I T 0] 
0 ?U9|1% 8 8*X|i l %66 

M /: - ; - ^ ) << (tfxx_; Klfx^H <_c- 

6) 3g<*Mr*:<x<iH -a ^-^^cx^^f 

HrXX/l^^^-vJr/l^^^^^^ ; ^--^ 



h I 

H Z 
HZ 



OS 



HP 
H2 T 



MtW— o 9 
Mr: * I 
MiW~ 0 0 
8 8 7-08 
PL *Z~9 8 
SB- 6 z 



8 (f) 
8 (!) 
8 (M) 
Z (3) 
(J) 

(9) 
(P) 
(3) 

(q) 
<*) 



H Z 2 0 

h s mm- o z 
h 8 t mm- z p 

[5 110] 

°4^±ffi**s*a> (ah) irq^ 
K <hwn) ih /?v^»^»»o^o-^irv: (if 
x^q <z- 6) - 17) ^<^irv:<x^M -a^u9 

-irx^H<z~6) - jo #<iMr*/:xiH -a ^ 

. _ 3^^G9 V^iXi^ 

TWT3T<Z^6l =T1 l ^gg ^WT 1 ^ 0> q>^irx^q< Z-6) -fr) l<W^<x^T^ 

S [ 8 T T 0 ] 

'^USttiX 0 c 

/:-;) ><- 17 *£) ^ (/ir-xz: (/c^^Kirx^H 

<Z-6) -P) WZ^AfYK-XK^l -a v 9 1? ? ^ ^ 

^ir^r drxx_: a-p '£) y?[7\ 



^MW¥ [hio] 

0 ' 9 : H 6 * P L : 3 

0 * 9 : H 0 ' 9 Z : O WHS 

ZS^OZCHO^o (%) : IfJft^^a^ 

• '9 9^ ^8 



6 P 
T 8 



C98088-0T 7kiH#t 



U9 
9 Z 8 

'9 9 0 I % 6 I I T 'TOST 
7 88 1 w C T P I v 9t7^T 



699 '009 V 6Z9 'Z8Z v 9 
868 V 8Z6 7 10 1 v H0I 
v 9 9 Z T v Z 0 8 T 
" 8 Z t 7 T '8 6 P I 



(32) 
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- t e r t -^h + v^tf-JM h + x7x-JH X 
[0 12 2] -&J%ffiJ 9-16 

l:9-7xt>hl/-JWh + y7x - u x -v -;u 
SrflJUSfiWtt, MWla, ^^J2-6 

[0 12 3] B^M-g 

p - h;i/X>7Jl/*>6g (4- (9-7it>M/-^ 
/b*y) 7i^JW y7i^XM-^7A^ MJffi 
9 8%, iK^3 5%Ti#^n/co 
[0 12 4] ^f&m 1 0 

p - h;i/X>7Jl^>g£ (4- (9-7xt>M/^ 
;*h*v) 7xXJl/) >* (4-t-7> + y7i-JW 
X;l/*X^A^, UEg9 8%, iR^3 1 %T#b*lfc 0 
[0 12 5] ^fijoffl] 1 1 

p- MbX>7Jl/*>6§ (4- (9-7xt>hU-^ 
*h*>-) 7i-JH y (3-t-7> + y7ixW 

[0 12 6] 1 2 

p - Ml/X>7JI/*>^ (4- (9 -7it> hl/XJl/ 
*h*5/) 7xZW y (3, 4-y (t-^b^vO 
7xlJH TJl/zfrX^T^ «98%, iR^3 9%T 

[0 12 7] ^gcjgj 1 3 

P - bJUx>x;i/*>» (4- (9-7it> b Ux;u 
*b*y) 7xXjH v (4- t -:/b*y#Jl^xjU 
t^y7x-W TJl^x^A**, *fiK9 9%, 3 
2 %T#«&nfc. 
[0 12 8] 1 4 

p - h;ux>x;i/*>R (4- (9-7it>M/-Ji/ 

/h*y) 7X-JH x (4- (1-Xh^» Xht 
->7iXW X;^X^A#S, MS98%, iR^3 2% 

[0 12 9] ^Wl 5 

p- b;i/X>x/M>>i& (4- (9 -7xt>M/-Jl/ 

;* b*'» 7xXJH y (4-fh7tHDt°7XM 
+ y7xnjl/) XMn^A^, Mi* 9 8%, iR^S 2 6 

[0130]Mai6 

p- h;UX>X/U*>@g (4- (9-7it> b l/XJU 
* b*v) 7iXJH y (4-tert -7> + vM 

#x;m b+y^xxji,) x;i/*x^A*t, Mlt9 8 

[0131] 17-24 
^««la, £/&#J 2 - 8 <7)^ U x ^ -;na8g(Dtt;b 0 
C2- (l-7>h7-Jkl-Xh + y) 7x-JPy 
Urt-Mffl^WttM«la, ^«W2-6t 
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[0 13 2] ^gjj 1 7 

p- MUX>x;i/*>®2 ( 1 -T > h^x;i/- l -x b 
*y) 7xxjW y7xXjWWx7A^ MS9 8 
%, iR^2 8 
[0 13 3] ^f&m 1 8 

p- HWX>>UI,*>K (2- (1 -7>h^xjl/- 1 
-Ih + y) 7xXJU) y (4- t -7h*y7xx 
;W XJl^x^A^ MS 9 8%, iK#3 0XT»sn 

[0 13 4] 1 9 

p - HUX>x;^>B£ (2- ( 1 -7> b^xJb- 1 
-Xh + y) 7xXjW i> (3-t-7>^>7iX 

[0 13 5] frfiicfflj 2 0 

p- MUx>x;i/#>K (2- (l -7>h^x;i,- i 

-Xh + y) 7xXiW y (3, 4-y (t-7> + 
y) 7iX« XJU^X^A^, MS 9 8%, JR*5 3 6 
20 tltc* 

[0 13 6] G&m 2 1 

p- bJl/X>7Ui/7ft>6£ (2- (l -7>b^x;u- 1 
-Xh*y) 7xXJW y (4- t -7> + 5>*;i/#X 
M+y7xXJH XJl/^x^A^ MS9 9%, JR* 

3 o %T#e»nfcc 

[0 13 7] 2 2 

p- h;i/x>7;;i/7^>^ (2- ( l -7> b^x;u- l 

-Xh*y) 7xXJ» y (4- (1-X^y) Xb 
+ y7iXW 7J1,*X^A^\ MS 9 8%, W30 

30 %T#^n/t 0 

[0 13 8] j|$gg 2 3 

p- b;ux>x;u*>^ (2- ( l -7> h^x;i,- l 
-xhty) 7xxJW y (4-T-h^t Kntf^xjl/ 
^x7i-JP) x;i/^x^7A^> M98%, iR2p2 
5 %T#^nfc. 
[0 13 9] 2 4 

p- hJl/X>y;jl/^>Bg (2- ( 1 -7> b^xju- l 
-Xh + y) 7xXW y (4-tert-7> + y* 
)\,#r.)l>* h*->7ib).7**^i# v >l«9 8. 
40 W2 9%T!HnL 

[0 14 0] 2 5-32 

tC2- (9-7xt>hl/XJl,) Xh + y^h*y7x 

2-6 tmm\zLxKjt^n^rctz.^>, wb-r&zjv 
[0141] 2 5 

p- b;UX>7Jl/*>^ (2- (9-7xt>M/X 
;W Xh + y^ + y7xXW y7xxjux;i/*xc? 
50 Mffi9 8%> 1R*2 9%Tt#e>nfc- 



•^USiKLX L 8 

■r^M<z-6) -to a<^r^<^Ka^r/:rH 

6TMW¥ [9sio] 

9C^Xli 1 %86SK v ^Y£x^Mf^r (1fx x£ 

"8T¥W¥ [9 9 T 0] 

-x^<^^/:- x (irx.x^ (^4H*ir 

rr^H<z-6) - tO 3®<^irVT< * d-£lf£ fH 

TwW¥ [* 9 I 0] 

r:x^<^vi/:_ ? _ P) ^ Mfxx^ (^^y^ 

[CSTO] 

^U^tU^ T *%6 6S 

" ^ -| < z - 6 ) -to «<^r*<£*a-Mf£rH 

sTMW¥ [2 9io] 

«<iMf*r<xiH - da) 8 I — v b t 6d$f^ 

8 9-98 [T 9 T 0] 

%na 8 6^M^v^"^irr-irz:x^^ 
6) -to ^<^ / ir^<x^M~a ^^^y^gi 
x/c - 6^aq:^a)^4a^~^H <z - 6 0Z ir^^ 

TTMW¥ Co 9X0] 

*L% 0 I tmiSi \D-% 8 6?!SW (I ouigi 

oo *o) sz * t vo-^irvr^ir-x^^ eir—x^ 
«^4c^r— ^^irc^^r^yr^r— ^ m <^:— 6) -to m 

tf^^fi^Safjg 0 ^nS^3EJ®1RRWa-S 8 '0 2 
898088-0 T±M# 



05" YCcnam^ (lomtgo -0) B£0 "*<<<ft 
^)Q58cz<^^na^? (louino '0) 9 
9 9 'Z YOx^lf^xx^ Mrri£/?*nrfq 
-to »<*ir*<x<iH -d^f^^-^y^q T m 
°^t^ir<;zir»^H<z-6^wa) (i 

ouifrio -0) §9 
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'^^ilirzr^H <z- 6 v CC1*fK5: (I omn 
-o) \™6V-¥^m^&*a-tyaY££nc-p 

^Klfx^ 6) -to ^<^1f*:<xiH -d 

8 CBW¥ [6*10] 
'?l»5ttaX0 8*2fli V %8 6SW 
^VVO-^KY (Ifxx^^ yr^irx#l^<^v| 

; j 3 i - *) a Mrxx^<^^ dr 

r/H<^x/;- 6 ) ^i^f^xiM -d 

TcMW¥ [8H0] 

8 6$fM ^Y£X4Mf* (Ifxx^^^-^jq 

-H<-£x£- 6 ) _ 2 ) ^<vpr/irv:<x^s -d 

I 8 WmW [ZM0] 

° : ^9t^% 9 e^xir 
V %8 6SM \^v^x^ir^r (-irxx^^^^x 
i^-i) - 1/) /< (^irxx^/t^^ x (^r 

o e ®W¥ [9H0] 

6 6» \^V4iX^ir^ (1fxx£<.^ irr :^/| r£ £ 
^ + (frx^/^q K^ + M x (if 

- / H<^ x /l-6) -Z) ^<^-ir^<x^irM -d 

6TMW¥ [9*10] 
°^U5#2.%S 8* 

-1) '8) ^ (ir-x^/c^tH K^ + Mx Mf 

x^M<-px^- 6 ) - 2 ) »<vpr/trx<x>irM -d 

8 2 6«W¥ [tHO] 

x/n<^ x ^-6) -2) ^<^ir^<xir-i -d 

Z 2 iiW¥ [8*io] 

x^i ^ <^x^_ 6 ) -2) ^<^r^<x^M-d 

9 2lP [ 2 * T 0 ] 
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[0 15 7] ^gM4 0 

hU7;i^n;* (4- (9-7>h5~ 

JMh*y) 7irj» y (4- ih 
*x7x-;W) 7U!/*-£A#, MS 9 7%, 1R^3 7 

[0 15 8] 1 

MJ7;i/*D**>;ui,jjOS (4- (9-7>h5~ 
;Mb*-» 7x-;i/) v (4~fh7t HPli^-JU 
**->7i-JM XJl/*-^A^, MS9 8%, 

[0159] j|@4 2 



hU7;l/^D^^>X;^>K (4- (9-7>H^n 
;M h*y) 7x-;U) y (4-tert -7>*y# 
WzJMh + x7x-JW *;P#-£A**, MS9 8 
%. «*2 6 %T#e>tlfeo 
[0 16 0] j^gH 3 

MJ7MP/^>XW>8 (4- (9-7it>h 
U~JMh*y) 7x-jU) y7x-JU*;U#-£A 

Mlg9 9%, IR^2 9%T*#&*afc. 
[0 16 1] £/$ff]4 4 

h'J7MP^^>7W>K (4- (9-7xt>h 
1/r.jMh + y) 7I-JH y (4-t-7l + v7x 
~)V) X;i/^-^A^, MS9 8%, »R^3 6%T#e 

[0 16 2] 1^M4 5 

h'J7Mny^>XM>f (4- (9-7xi~>b 
^JMh + y) 7x-JH y (3-t-7> + y7x 

[0 16 3] 6 

hU7MP^^>XJ^>ffi (4- (9-7xt>h 
7x-JW y (3, 4-y (t~7> 
7x^Jl/) 7Jl^-<y*A^ M«9 8%, iR^s 2 

4%Tiie»n/: 0 

[0 16 4] £/%W4 7 

hU7JI/*a>l (4- (9-^x^>h 

u-;i/^h*S/) 7xzjw y (4-t-^h + v^JP 

fcW*S/7irJH X;!/*xl^A^\ MIS 9 8%, 
4X^3 1 %Tf#^tlfc 0 
[0 16 5] £fiRgt]4 8 

h'J7;^D^jr>7;P*>i (4- (9-7xt>h 
l/-;Mh + y) 7xr;H y (4- (1 -Xh+y) • 
Xh + y7xnJW X;V*-^A^, MH9 8%, JRSg 
3 0%T1I^L. 
[0 16 6] £jfcgj)4 9 

Mj7Wp^#>^M>K (4- (9-7it>h 
UXLJMh*y) 7IZJW y (4-f h7tKDt?7 
UWy7x-jH TJl^-^A*** M9 9%, iR 
*2 8%T#?,nfc. 
[0 16 7] 5 0 
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h'J7WP^^>7M>K (4- (9-7xt>h 
h*y) 7x-Jl/) y (4-ter t-7>* 
y*Mr;Mh*->7xr;W x;U*-9Atft, 
9 8%, 1R*3 4%Tt#£*afco 
[0 16 8] -j^g] 5 1 



N'J7MP^^>XW>i (2- (l-7>h^n 

jhi-xh+y) 7x-;w y7x-;kx;u*-<?A 

**> MS 9 8%, 1R$2 8%TlHtlfco 
[0 16 9] ^jfegl] 5 2 

h'J7MP^^>XM>K (2- (l-7>h^~ 
1 -Xh^y) 7x-JU) y (4 ~ t -7 r h + y7 

x-;w) x;u*-^a^ MS9 8%, W3 0%tll 

[0 17 0] <&®M 5 3 

h'J7JWP^^>XM>i (2- ( 1 -7> 
^-1-Xh + y) 7xXjH y (3 - t-7>*y7 
xnjP) x;U^-r>A*t, MS 9 9%, ««S3 1XT?# 

[0 17 1] &^ffjj 5 4 

hU7Mn/^>xW>8 (2- (i-7>h^~ 

;i/»i-xh+y) 7xxjh y (3, 4-y (t-y 

h*y) 7x-W 7s;1/7Jn-^A^> MS9 8%, IR* 

3 6 %T#^n/to 

[0 17 2] ^jgj 5 5 
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hU7MP^^>XM>g (2- (l-7>h^~ 
j^l-xh + y) 7xXJH y (4-t-7> + y^ 
;p*x;Vt*>'7iz;i/) 7J!//fr— ^a^, MS9 9 

%, *K^3 0%T#6tlfco 
[0 17 3] ^gjj 5 6 

hU7MP/^>XM>® (2- (l-7>h^~ 
Jhl-Xb^y) 7xXjl/) y (4- (1-Xh + 

y) xh+y7xr;i,) yUi^-^A^ MiS9 8%, 
JR*3 0%Tt#^nfco 
[0 17 4] ^gjj 5 7 

hU7MD^^>XM>K (2- ( 1 -7> 
)V- 1 -Xh^y) 7i«JW y (4~fh7tl^P.tf 
7XW+y7xx;W TJl^-^A^ Mi*9 8%, 

[0 17 5] a^cjgj 5 8 

hU7MP^^>XJ^>^ (2- ( 1 -7> 
)V~ 1 -Xh + y) 7x~;U) y (4-ter t-7> 
+y*;.^x;Mh*y7x-jl/) XJl/tf^^A^, M 
ft 9 9%, W3UT1#e»tlfto 
[0 17 6] ^flcffij 5 9 

hU7MD.^?>XW>i (2- (9-7xt>h 
Xh + y/hfy7iXjW y7xXibXW 
-£A*t, Mffi9 8%, iR^2 9 %Tf#£>*lfc. 
[0 17 7] £jfcjgj6 0 

h'J7MD/^>XJW>^ (2- (9-7xt>h 
xh+.y/ h + y7xzW y (4- t -y'b 
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;t7MP^>XM>g (4- (9-7it>h 
*>0 TJl^n^A^, MIS 9 8%. JR*2 

[0 19 9] 8 1 

yt7MD^>XM>K (4- (9-7xt>h 

#~;U^^^7xziJU) XJM>-£A*<, fcEK9 8%, 
ilX^3 i %t?»enfc a 

[0 2 0 0] &fijcff)J 8 2 
y±7;V^D7'^>XJl/^>^ (4- (9-7it>h 
h*y) 7i^W y (4- (l-xh+y) 
xh + y7x'W 7Jl/*r^A^ MS9 8%, 

3 o^Tient 

[0 2 0 1 ] &J&ffiJ8 3 
y±7J|/*P^>XJU*>K (4- (9-7xt>h 
h^x) 7x-JW y (4«f h?k KDfc'7 
zW+y7x^) XW^CA^ MS 9 9%, iR 

$28 %Tt#en/to 

[0 2 0 2] &f$,W8 4 

y^-7;i/^D7^>x;i/7K>® (4- (9-7xt>h 

U~;M h*v) 7x-JI/) v (4 - t e r t -7> + 
yMfcJWh*y7xzjl/) X;U*~^Aat, jf$jg 
9 8%, W3 4%Tf#6tlfco 

[0 2 0 3] ^fiEfli] 8 5 
y^7JP^D7^>XJV*>^ (2- (l-7>h^n 
Jkl-x^y) 7x-Jl/) ^7x^Jl/XW^7A 
Mjg9 8%, iK$2 8%T?#e»tlfe a 

[0 2 0 4] 8 6 

/t7MD^>xjl,*>|[ (2- (l-7>b^~ 
1 -Xh + y) 7x-iW. x (4- t -7> + y7 

[0 2 0 5] ^MS 7 

7t7MD7^>XM>i (2- (1 -7>b?~ 
;U-l-Xh + v) 7x-JW y (3-t-7>^v7 
x-;U) XJU^—^A^ MIS 9 9%, JR$3 1%Tt# 

[0 2 0 6] 8 

y^-7Jl/^-D7^>X;i/^>^ (2- (1 -7> h^7- 

l - xht-» .7x-jw y (3, 4-y ( t-y 

[0 2 0 7] tMiLg 9 

/•f-yjl^-a-f^yxj^ym (2- (l -7>s^~ 

Jl^-l-Xh + y) 7x~;U) y (4-t-7> + i>* 
W-j^^y7ilJH X;!/*-^?^ MS9 9 
%> 1R$3 0 %T#^n/to 
[0 2 0 8] &f&M 9 0 

yi-7;i/^D7 t ^>x;i/^>5§ (2- (i -jyby- 
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Jl/-1-Xh**» 7xXjH v (4- (1-Xh + 
is) xh*y7xzjH X;i/*~r>A^, «98%, 

[0 2 0 9] 9 1 

y^7;i^ay*>7Jl/*>6g (2- ( 1 -7>by~ 
ihl-Xh + y) 7xXJH fy (4-fh7tKDt e 
7~M+y7xXJV) MJg9 8%, 

4X*3 1 %Tt#e>nfc 0 

[0 2 10] 9 2 

JO Ji~7)l>jru7i?>X)Vfc>m (2-.(l -7>h5>~ 
^- 1 -X h*>-) 7xXJH y (4-tert -7*h 
+ yMfc;V^h : ty7xzJH x;^x«JA/)t, &6 
J*9 9%, W3 4%Tf bn/io 
[0 2 11] 9 3 

y^7JU^D7^>XJl/7j>>^ (2- (9-7xt>h 
|y-;U) Xh^y/ h*y7x-W y7x™Jl/XM 
~^A?Jf, MS 9 8%, K$2 9%l?#?,iafc fl 
[0 2 12] j^gygj 9 4 

y^7;i/^-D7^>x;i/^>^ (2- (9-7xt>h 

20 Un;U) Xh*y^h + y7xXj|/) y (4-t-^h 

^/7xx;w x;Mw^A#i, 9 8%, IK* 3 2 
[0 2 13] &f&m 9 5 

7t7MP7^>XM>SS (2- (9-7xt>h 
V~)V) Xh^y^h + y7xXJl/) V (3~t-7> 
+ y7xXW 'XMx7A^ l$J8 9 9%, iR* 3 1 
%Tt#^tlfco 

[0 2 14] 9 6 

/^-7JP^D^^>X;i/^>^ (2- (9-7it>b 
30 U^)l) Xh + y/b + y7xXJW v (3, 4-v 

(t-7>^v) 7xXJK XWx7A^ MU9 8 
%, W3 3%Tf#?.n^ 

[0 2 15] g^cjgj 9 7 
y^"7JU*D^^>XJl/*>K (2- (9-7xt>h 
Xh + y^*y7x-W *J (4-t~7> 
+y^jl/fcj^+y7xxW XJUzNn^A^ Mffi 
9 9%, IR$3 2 XTHStlfc. 

[0 2 16] j^iffjj 9 8 . • 
yt7MD7^>XM>^ (2- (9-7xt>h 
40 V>~)V) Xhty^ + y7xXJl/) v (4- (1 -X 
h*zs) Xh + y.7xXJW Xjl/^-^A*^ MS9 8 

%, «*3 5%rf#en^ 0 , 

[0 2 1 7] &fjtm 9 9 

;t7MP^>XM>» (2- (9-7xt>h 
Xh + y^h + y7xXJl.) y (4-^h^t 

Hnt B 7xM^y7x-;W x;u^-^a^, wa? 9 

9%, «$3 1 *T»6ttfc. 
[0 2 18] ^gcjgj 1 0 Q 
/t7MD7^>XW>t (2- (9-7xt/F 
50 Xh^y/ h + y7xXJW y (4-tert 
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